Background: Depressive symptoms in the young constitute a public health issue. The current study aims to estimate: (a) the frequency of depressive symptoms in a sample of final grade elementary-school children in Cyprus, (b) the association among frequency of depressive symptoms, gender and nationality and, (c) the metric properties of the Greek-Cypriot version of the children's depression inventory (CDI).
International population-based studies in children aged 7-13 years show that the occurrence of severe depressive symptoms ranges from 4% to as high as 26.1% [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . Specifically, in an epidemiological research carried out in the USA, it was estimated that 20-46% of boys and 25-56% of girls in puberty, as well as 15-20% of boys in childhood would report depressive symptoms at some point in their life [17] . Moreover, wealth of published evidence shows that childhood and adolescence are periods of life associated with the onset of depressive episodes, and that there is a dose-response relationship. Other studies argue that the severity of the first episode of depressive symptoms, as well as the age of occurrence are both associated with the outcome of the episode [10-13, 15, 17, 18] , making early screening of depressive symptoms in the young extremely important. However, there is scant data with regard to the prevalence of such symptomatology in elementary students [2] , and, to the best of our knowledge, there is no such data in the Cypriot schoolchildren population, either. Additionally, depressive symptoms in the young have been shown to be associated with life-threatening behaviors, such as suicidal attempts or self-harming, with the female gender identified as a risk factor for the latter [19] . As a result, the WHO has declared the need for data on the prevalence of depressive symptoms in the young, particularly with regard to gender differences and cultural-related factors, so that the necessity for relevant intervention is illustrated [20, 21] .
Nevertheless, there has been conflicting evidence regarding the association between gender and depressive symptoms among children and adolescents; some researchers report more than doubling of relevant symptomatology in boys as compared to girls [22] [23] [24] [25] [26] [27] [28] [29] [30] , whereas others find girls to be more affected or to have equal rates with boys [10, 15, 31] . Additionally, the association between depressive symptoms and ethnicity in children is being debated. There has been literature suggesting a possible causal relationship between ethnicity and depressive symptoms in children [15, 31] , while other researchers doubt that such an association exists [11, 32, 33] .
Aim
The current study aims to add evidence to existing literature by: (a) estimating the frequency of depressive symptoms in a sample of final grade elementary-school children in Cyprus, (b) exploring the association among frequency of depressive symptoms, gender and nationality, and (c) investigating the metric properties of the Greek-Cypriot version of the children depression inventory (CDI).
Methods

Study population and design Design
A descriptive cross-sectional study with internal comparisons was performed in 2009 on a nationwide public-school-based sample of Greek-Cypriot children aged 11-13 in Limassol, Cyprus.
Sampling
The total number of final-year attendees of public elementary schools in the metropolitan area of Limassol during the school year 2008/9 was 1536 [34] . Study sample estimation based on the tables of Cohen on detecting a moderate correlation effect, applying a statistical power of 80% and a level of statistical significance of 0.05, yielded a required sample of 308 schoolchildren. Initially, we decided to approach more than double the calculated sample-size, because we anticipated: firstly, parental refusal to offer their consent, and, secondly, the likelihood of schoolchildren being absent from class on the day of questionnaire filling. Fifteen schools were randomly selected from a list containing all 42 public elementary schools in the Limassol area. All 791 children cumulatively attending these schools were intended for study inclusion, irrespective of age, gender and ethnicity. As expected, a significant number of children were not included in the sample either because they were absent the day of recruitment (n = 21) or because parents declined to consent (n = 331). A final total of 439 children comprised the sample of the study (response rate 58.2%) (Fig. 1 ).
Data collection
Data collection was achieved through printed selfreported questionnaires. Each questionnaire comprised two parts. Part A included the demographic variables and Part B the CDI instrument for the assessment of depressive symptoms in schoolchildren. The questionnaires were distributed to children during class time (either in classrooms or labs). Prior to data collection, the primary investigator visited the selected schools in order to inform the principal and the teachers about the study. After this briefing, the primary investigator visited the classrooms explaining the aim of the study to the pupils in a comprehensive manner as well as distributing a sheet with the written explanation of it to them. The same sheet was given to parents by the primary investigator during pick-up time, when they had the opportunity to ask questions about the study. Then, parents were asked to return the form signed the day after, if they wished their kids to participate in the study. Reassurance was given that refusal to participate in the study would not have any consequences whatsoever for the schoolchild. Additionally, both parents had to sign the consent form. The day after, each teacher collected the signed forms, while a reminder and an extra week's time was given for those who had not returned their forms. After a week, the primary investigator visited the school again and distributed the printed questionnaires to those students whose parents had eventually provided consent. The questionnaires were returned in a collection box in sealed envelopes to ensure anonymity. Data collection took place during a school period free of mid-term or final examinations or other potentially stressful, studyrelated activities.
Ethical approval
The study was approved by the National Bioethics Committee, as well as the Ethics Committee of the Ministry of Education of Cyprus.
Instruments
Socio-demographic data questionnaire
Socio-demographic characteristics of the sample were assessed using a questionnaire specifically designed for the present study. This included individual characteristics (age, gender, and ethnicity).
The children's depression inventory (CDI)
The children's depression inventory (CDI) by Maria Kovacs [35, 36] is the most widely used and best studied instrument for the assessment of depressive symptoms in children. Previous research has confirmed the reliability and validity of the CDI in both clinical and non-clinical populations [35] [36] [37] . When administered to non-clinical population, the internal consistency reliability in terms of Cronbach's alpha ranges from 0.76 to 0.88 [37] , while its test-retest reliability has also been confirmed in previous studies [15, 35, 36] . With regard to the Greek version of the scale in schoolchildren, internal consistency reliability has been found 0.80 (Cronbach's alpha), while split half reliability has been reported between 0.795 and 0.798 [15] .
The scale comprises 27 items that quantify the severity of experienced depressive-related states, such as tearfulness, anhedonia, negative self-evaluation, suicidal thinking or hypochondriasis. For each item the respondent has three options with regard to the answers: 0: indicating absence of symptoms; 1: indicating mild symptoms; and 2: indicating severe symptoms. The total score ranges from 0 to 54. The 27 items are grouped into five subscales that correspond to the five major categories of depressive symptoms: (a) depressive mood, (b) interpersonal difficulties, (c) ineffectiveness, (d) anhedonia, and (e) negative self-esteem [35, 36] .
Although this instrument has been validated in the Greek language in previous studies [15] , it has not been used in the Cypriot population before, and particularly among children populations. As a result, the metric properties of the instrument had to be tested. The translation of the instrument into the Greek language followed relevant guidelines [37, 38] . The first step was a forward-backward-forward translation. The original English questionnaire was translated twice by two translators working independently. Then, all translated items were compared, in order to generate a single version for each item. The items were then translated back into English, so they could be compared with the items of the original English version. Thus, the final version of the Greek-language CDI questionnaire was produced.
Data analysis
The Statistical Package for Social Sciences Software (SPSS-version 17) was used to analyze data. With regard to the metric properties of the CDI scale, internal consistency reliability was tested by Cronbach's alpha coefficient and Guttman split-half alpha for the entire scale, while Cronbach's alpha was also calculated for each of the five subscales. Additionally, item-to-scale and subscale-to-scale correlations by Pearson r coefficient were tested. The construct validity of the Greek-Cypriot version of the CDI scale was tested by exploratory factor analysis. Firstly, principal component analysis and unrotated factor solution were performed. The maximumlikelihood method was used for factor extraction [39] . Only factors that accounted for variances greater than 1 (eigenvalue >1) were included, and the number of factors was confirmed by examination of the scree plot. Further, the Varimax orthogonal rotation was used to minimize the number of variables that had high loadings on a factor, thus identifying meaningful factors. Following factor extraction, factor contents were tested by computation of internal consistency coefficients (alphas) [39] .
Normality test and descriptive statistics of all variables were explored and mean values (M) and standard deviations (SD) were estimated. The severity of depressive symptoms, both overall (entire CDI) and componentsrelated (CDI subscales) were calculated by summing the mean cumulative value of all entries in the rank-ordered questions. Floor and ceiling effects were calculated based on the percentages of scores at the extremes of the scaling range. Floor and ceiling effects were considered to be present when 15% of respondents had the minimum or maximum possible scores on a given dimension, respectively. Comparisons on categorical variables were carried out with the Chi square test, while the differences between the mean values of continuous data for different groups were investigated with the non-parametric Mann-Whitney U and Kruskal-Wallis tests in the case of variables not following the normal distribution. A cut-off point of 19 was introduced in order to identify children manifesting clinically relevant depressive symptoms, since, according to international literature, the score of 16-18 which had been used extensively as the cut-off point for the presence of clinically relevant depressive symptoms resulted in approximately 15-20% of false positive measurements, leading other researchers to suggest that a higher cut-off point may be used [35] [36] [37] . A significance level of 0.05 was applied in all comparisons.
Results
Demographic characteristics of the sample
The final sample consisted of 439 children, who successfully completed the data collection tool. Of these, 217 (49.4%) were boys and 222 girls (50.6%). Their mean age was 12.3 years (minimum value = 11, maximum value = 13; standard deviation = 0.51). All students (439) lived in metropolitan areas. The vast majority were of Cypriot origin (n = 390, 88.8%), while 49 students (n = 49, 11.2%) had different ethnicities.
Scores in the CDI scale and subscales
The mean score [±Standard Deviation (SD)] in the entire CDI scale (overall mean score) for the study sample (n = 439) was 9.7 (±6.8) [scale range (SR): 0-54], which denotes non-clinically relevant depressive symptoms. The mean scores in each of the five subscales of the CDI scale are presented in Table 1 . The highest mean score was reported in the Anhedonia subscale and the lowest in the interpersonal difficulties subscale.
With regard to the mean score of the entire CDI scale (overall mean score), there was no statistically significant difference across gender [CDI scores boys (n = 217): minimum value = 0, maximum value = 34; mean value = 9.23; standard deviation = 6.44] [CDI scores girls (n = 222): minimum value = 0, maximum = 32; mean value = 10.28; standard deviation = 7.13] MannWhitney U, p = 0.143). Similarly, no statistically significant differences were noted across ethnicity groups [CDI scores Cypriots (n = 390): minimum value = 0, maximum value = 34; mean value = 9.71; standard deviation = 6.78] [CDI scores Others (n = 222): minimum value = 0, maximum = 29; mean value = 10.18; standard deviation = 7.12] (Mann-Whitney U, p = 0.77).
Frequency of clinically relevant depressive symptoms (CDI ≥ 19) and associations with gender and ethnicity
The frequency of clinically relevant depressive symptoms [CDI score ≥19] in the study sample (N = 439) was 10.25%, since 45 respondents (17 boys and 28 girls) scored 19 or above in the overall CDI. Although the The mean value in the entire CDI scale (overall mean score) in the group of schoolchildren who reported clinically relevant depressive symptoms (n = 45) (CDI ≥ 19) was 25.37 (minimum value = 19, maximum value = 34; standard deviation = 3.7). In this group of schoolchildren the most severe symptom in terms of intensity was anhedonia and the less severe regarded interpersonal difficulties (Table 3) .
Although there was no statistically significant difference in the entire score of the CDI scale between boys and girls (Mann Witney-U, p = 0.395), as well as between Cypriot and non-Cypriot schoolchildren (Mann Witney-U, p = 0.341) in this group of respondents, however, statistically significant differences were noted between boys and girls in the mean scores in all five subscales of CDI scale (Table 4 ). The mean scores of clinically relevant symptoms in the "Depressive mood", "Negative self-esteem" and "Anhedonia" subscales were statistically significantly higher in girls compared to boys (Mann Witney-U, p = 0.022-0.038). At the same time, boys exhibited statistically significantly higher mean score of clinically depressive symptomatology in the subscales "Interpersonal difficulties" and "Ineffectiveness" (Mann Witney-U, p = 0.034-0.042) ( Table 4) .
Metric properties of the child depression inventory (CDI)
With regard to the overall scoring on the entire CDI, it was found that Cypriot schoolchildren scored between 0 (floor = 3%) and 34 (3.5%), with no ceiling effect having occurred (total maximum score in the CDI scale was 54). As for the internal consistency reliability, the Cronbach's alpha coefficient for the entire CDI scale was a = 0.845, and Guttman split-half alpha was 0.89; Cronbach's alpha for the four out of 5 subscales of the CDI was 0.54 < a < 0.64 (Table 5) . These values are in line with international literature, where a range of 0.71 to 0.89 for the entire CDI scale has been reported [36] while the subscale range has been reported as lower than 0.60 and higher than 0.57. Taking these into consideration, one could argue that the 'Interpersonal difficulties' subscale exhibited a relatively low internal consistency reliability in terms of Cronbach's alpha coefficient (a = 0.32) compared to existing literature [36] . Indeed, in this subscale the item 12 exhibited low loading with the rest of the items in factor analysis, while at the same time it exhibited stronger loading with the anhedonia subscale, as well Table 2 Frequency of clinically relevant (CDI total score ≥19) and non-clinically relevant (CDI total score <19) depressive symptoms across gender and ethnicity groups in the study sample (n = 439) as with the depressive mood subscale (Table 6 ). C5 Furthermore, no difference was noted in the loading of item 12 with regard to gender groups. Furthermore, the item-to-scale correlations regarding the entire CDI (27 items) are presented in Table 7 . The Pearson's r coefficient ranged between 0.10 and 0.52. The item-to-scale correlations, as well as the subscale-to-scale correlations in each subscale are presented in Table 5 ,. With regard to subscale-to-scale correlation, statistically significant positive moderate to strong correlations were observed (0.36 < r < 0.68, p < 0.01). In Tables 5 and 7 we present both corrected (item excluded from the scale), and uncorrected (item included in the scale) correlational values.
With regard to the construct validity of the scale, exploratory factor analysis of the principal components, unrotated, produced 7 factors that explained 50% of the observed variance. Therefore, it was deemed appropriate to proceed with the rotated solution. The aim was to confirm the clustering of items into factors which should represent the constructs represented in the subscales [39] . The findings confirmed the construct validity of the 27-item CDI scale. The maximum likelihood factor analysis with Varimax rotation resulted in 5 factors that accounted for the 41.05% of the variance (Factor 1: eigenvalue 2.97, 11.0% of variance; Factor 2: eigenvalue 2.74, 10.1% of variance; Factor 3: eigenvalue 2.21, 7.80% of variance; Factor 4: eigenvalue 1.81, 6.73% of variance; Factor 5: eigenvalue 1.44, 5.33% of variance). The extracted factors fell into five groups which reflected the five dimensions of the CDI in line with the reports by the constructors [35, 36] . Minimal cross-loading of variables occurred, and where this was the case it reflected closely associated concepts. Groupings of factors were further refined through reliability analysis. The results supported the original categorization into subscales as specified by Kovacs [35, 36] , except for the Inter-personal difficulties subscale in which the item 12 was poorly grouped with the rest of subscale items during factor analysis.
Discussion
The frequency of clinically relevant depressive symptoms in the sample
Since the primary scope of the present study was to estimate the prevalence of clinically relevant depressive symptoms in schoolchildren in Cyprus and possible Table 5 associations with gender and ethnicity, a main finding herein was that approximately 10%, of the respondents reported such symptoms, suggesting that one out of ten participants in our sample might need formal mental health assessment. This frequency is in line with the majority of studies conducted in European countries and the USA on the subject [8, 10, 14, 36, 40] . The consistency of related research findings supports the notion of universality of the phenomenon under study and may, to one extent, be attributed to the fact that the same diagnostic tool, the CDI, was used in most studies. With regard to European countries, in a study conducted in Italy, the rate of clinically relevant depressive symptoms amongst children was 10.6% [8] , whilst researchers in Spain similarly reported a rate of 11% [10] . In a Swedish study the rate was, again, 10% [40] , as it was in a study from Estonia (9.96%) [13] . Researchers in England described a comparable range of 8-10% [16] , too. A study in Greece, however, reported a rather wide (and somewhat lower) range of frequencies (4.4-14.96%), probably because a cut-off point in the CDI scale higher than 19 was employed to mark clinically relevant depressive symptoms [15] . Another Greek study found a higher range of rates (8.6-21.9%), again due to different CDI cut-off point (≤10 to 18) employed [41] . In the USA the rate of depressive symptoms in schoolchildren was found between 10 and 12% [14, 35] . At the same time, the frequency of clinically relevant depressive symptoms, using the CDI tool, was found higher in the Japanese [42] , Arab [43] , Thai [44] , Korean [14] and Russian children populations, ranging from 14 to 26% [16] . This controversy, to some extent, may be the result of diverse: (a) methodological approaches, (e.g. population-based or clinical sample, the time the measurement took place, the different cut-off point in the tool used), and (b) socio-cultural characteristics and religious beliefs of the different target populations.
Despite the fact that our findings regarding the rate of clinically relevant depressive symptoms were in line with those in the international literature, one has to underline their importance, since this is the first study, to our knowledge, that tackled this issue in Cyprus. Generally, there is limited data regarding the rate of depressive symptoms in the general population in Cyprus [45] , as well as in adolescents; there is only one study conducted in young adults, in particular university students [46, 47] . According to those research findings, the prevalence of clinically relevant depressive symptoms was 27.9%. Moreover, it was demonstrated a strong positive association between depressive symptoms and individual, parental, academic and health-related behavior characteristics, as well as a positive association between depressive symptomatology and the number and severity of stressful life events [46, 47] .
It seems that the rate of clinically relevant depressive symptoms in schoolchildren is lower than the observed rates in university students in Cyprus [46, 47] . This suggests, on the one hand an increase in the frequency of depressive symptoms in early adulthood, and on the other the necessity for interventions targeted on the early diagnosis and management of such symptoms in childhood and adolescence. Nevertheless, the presence of depressive symptoms in schoolchildren at an early stage of their life may have a negative impact on their physical and mental well-being [48, 49] . Evidence shows that the presence of depressive symptoms in preadolescents is associated with self-harm, suicidal thinking and suicide attempts [50] , as well as with higher risk Table 6 Component matrix of principal component analysis with the varimax rotation method (Kaiser normalization applied)
With italics are marked the items grouped in each factor according to the constructors of the scale [35, 36] . Factor loadings lower than 0. 10 for development of mood disorder in later adulthood [10, 13, 15, 48, 51] . Overall, preschool children, up to 5 years old, exhibit lower incidence of depressive symptoms compared to school-age children (6-12 years old), whereas adolescents display the highest incidence [13, 29, 30] . Therefore, early detection and effective treatment of depressive symptoms in schoolchildren may reduce the mental health burden on this population, as well as the future risk for mood disorder or depression. Moreover, early screening of depressive symptoms may add to the improvement of learning ability, productivity, interpersonal relationships, academic performance and quality of life in children [1] [2] [3] [4] [5] .
In line with the above, future longitudinal studies are proposed, aiming to explore particular liferelated factors in childhood that may lead to depressive symptoms. And, since comparisons among cross-sectional surveys conducted in different cultural settings are difficult, the need is for collaborative international studies to investigate the frequency of depressive symptoms among children populations across different settings and cultures by employing standard methodology, as well. In addition, future studies in Cyprus need to address the prevalence of clinically relevant depressive symptoms in other age subgroups among the young, as well as possible associations of it not only with individual, parental, academic and health-related behavior characteristics, but also with life-threatening behaviors, such as self-harming, substance misuse or risky driving [52] .
Differences in the frequency of clinically relevant depressive symptoms in relation to students' gender and ethnicity
In the present study, no statistically significant differences were noted in the overall rate of depressive symptoms regarding gender. In contrast, there were cross-gender differences in the type of reported depressive symptoms, since girls reported higher rates in the "Depressive mood", "Negative self-esteem" and "Anhedonia" symptoms, while boys exhibited a higher frequency in "Inter-personal difficulties" and "Ineffectiveness" related symptoms. This finding illustrates the diversity of manifestation of depressive symptoms between males and females, thus the necessity for gender sensitive interventions [53] . Research findings in relation to the above issue are contradictory, since some reveal a difference in the prevalence of depressive symptoms between males and females, while others report no gender discrepancies [13, 15, 35, 36, [54] [55] [56] [57] [58] [59] [60] [61] [62] . Variations in these findings may be attributed not only to differences related to the way these symptoms are experienced, but also in the way they are reported, with females being more likely to describe mood-related issues, such as sadness or negative selfimage, while boys are more likely to describe behaviorrelated symptoms, such as fights or difficulties in school performance [6, 61] .
Nevertheless, the reports by WHO do demonstrate higher frequency of psychopathology in females [62] . Generally, a higher rate of depression amongst females has been associated with socio-cultural characteristics, including biological and psychological factors [49, 63] . Thus, future longitudinal studies, national or international, aimed at larger pre-adolescent populations are recommended as essential to determine whether or not gender is an important factor affecting the manifestation of psychiatric morbidity.
With regard to ethnicity, the present study did not find significantly different rates of depressive symptoms, 11:7 which is in line with existing literature [16, 31, 51] . Thus, further studies aiming to determine whether ethnicity is indeed an important factor are proposed [64] .
Validation of the child depression inventory (CDI)
Since the exploration of the metric properties of the CDI scale was included in the objectives of the present study, useful data allowing comparisons between different cultural contexts in terms of reliability and validity of the instrument have been produced. In particular, the present findings confirmed the internal consistency reliability of the Greek-Cypriot version of the CDI for elementaryschool Cypriot children population, since Cronbach's alpha coefficient for the entire CDI was comparable to the one reported previously in Greek schoolchildren [15] , as well as international literature [37] . Additionally, in Cronbach's alpha measures, we have to underline the relatively low internal consistency reliability of the "Interpersonal difficulties" subscale, a finding which was also reported in the factor analysis. Similar findings about this subscale have been previously reported in the literature [35, 36] . Accordingly, we suggest further exploration of the items included in this subscale through qualitative studies [35, 36, 65] . Overall, factor analysis confirmed the five dimensions of the CDI reported previously [35, 36] . Finally, one might advocate for a comparison of the CDI scale with other tools designed to assess depressive symptoms or with clinical psychiatric diagnostic interviews, so that additional metric properties such as discriminant validity, are tested [37] .
Limitations
The above findings need to be viewed in the context of certain methodological limitations. Although we investigated clinically relevant depressive symptoms in association with gender and ethnicity, the cross-sectional design of the present study does not allow for assumptions to be made on causality. What our findings do suggest is that further longitudinal studies should aim to explore gender influence along with other life stressors with regard to the manifestation of mild psychiatric symptoms. Furthermore, although the results of this study are based on a large and random sample of schoolchildren drawn from the general population, several factors limit the generalization of findings. Firstly, only urban schools were included in the study. The degree to which findings would differ if schools from rural areas of Cyprus had also been included is unknown. Secondly, the study was based on a sample of children who attended school, therefore it did not include children who had left or never attended school, including children of other ethnicity or of minorities (e.g. roma). Moreover, the absence of statistical difference in depressive symptoms between Cypriot children and those of other ethnicities could be attributed to the relatively small proportion of children coming from ethnic minorities.
Finally, both, the fact that a number of parents refused to consent for their children to participate in the research as well as the element that data collection took place during specific schooldays when a number of chosen students happened to be absent, may be considered as limitations.
Conclusions
Elementary schoolchildren in Cyprus exhibited prevalence of clinically relevant depressive symptoms in concord with existing literature and the Greek-Cypriot version of the CDI proved to be a reliable tool for that assessment. Institutional counseling services, including strategies for screening and effective stress-management, together with interventions aiming to empower schoolchildren, have to take into consideration the different psychological needs of boys and girls. Adaptive coping strategies (i.e. cognitive flexibility, strategy-situation fit, and goal attainment) have been found to be associated with higher levels of positive adjustment [66] and lower levels of depressive symptoms; still, they need to be implemented according to the specific needs of the target populations. Further investigation with longitudinal studies within this particular cultural context may be warranted, addressing additional variables related to depressive symptoms, such as self-harming, suicidality or different types of bullying [50] .
